China's city system is unique, large, and complex. Despite a relatively low level of economic development, population distribution across cities resembles that of developed nations. This is related to China's long history and large size, but is also a function of the tremendous expansion of the city system-vertically through population increase of cities and horizontally through the addition of many new cities. The ways in which the system expands vertically and horizontally must be understood in relation to institutional factors. Specifically, urban policy that limits migration and the size of large cities, regional development policy that favored inland regions in the pre-reform period but has focused on the eastern coastal region since the reforms, the state's emphasis on cities as growth poles for stimulating regional economic development, and state and local governments' attempts to "upgrade" counties and towns into cities, are all important factors shaping China's city system.
The next section of the paper gives a brief and critical review of the literature focusing on economic explanations of urban growth. It is followed by a short but important discussion of how Chinese cities are defined and designated. Then, the empirical analysis begins with descriptions of the size, number, and growth of Chinese cities and of their size distribution. After a detailed discussion of factors of city growth, I estimate a multivariate model evaluating the relative contribution of various factors to the vertical expansion of China's city system from 1949 to 1980 and from 1980 to 1994, respectively. Then I discuss the complexities of new city designation and, through a logistic regression analysis that compares new and existing cities, I highlight the role of institutional factors in the horizontal expansion of China's city system.
EXPLANATIONS FOR THE SIZE AND GROWTH OF CITIES
An important strand of urban systems research has focused on the descriptions and explanations of city size, growth dynamics of cities, and distribution of population across cities. Among the many theories advanced to explain city sizes, the rank-size model has been most popular. Yet critics not only question the applicability of the rank-size rule (e.g., Rosen and Resnick, 1980) , but more importantly they point out the lack of consistent and well-defined theoretical explanations of the processes that govern city-size distributions (Carroll, 1982; Sheppard, 1982; Guerin-Pace, 1995) . Many argue that a more desirable approach is to focus on the processes and contexts of urban growth (Ettlinger, 1981; Sheppard, 1982) .
The literature has identified economic factors as the most important systematic explanations of city size (Richardson, 1973) . In particular, scale and agglomeration economies often are highlighted as critical ingredients for urban growth (Alonso, 1971; Mera, 1973; Parr, 1985; Clayton and Richardson, 1989; Richardson, 1989; Begovic, 1992; Alperovich, 1993) . This view stresses in particular the relationship between industrialization and urbanization, and argues that large cities and cities with concentration of economic activities will continue to grow, primarily through rural-urban migration, until scale diseconomies set in. By the same token, cities that are centers of political power also attract agglomeration of economic activities and tend to grow faster than other cities (Browning, 1958; Friedmann, 1978) .
Studies on contexts of urban growth have highlighted level of economic development as an important explanation of city-size distributions within nations. In this view, low Downloaded by [University of Illinois Chicago] at 23:54 27 October 2014 levels of development are associated with primacy, whereas economic development is conducive to a spatially and socially organized urban hierarchy and more even distribution of population (Mehta, 1964; Lasuen et al., 1967) . Therefore, a more concentrated distribution of cities during early stages is expected to be followed by deconcentration of population at more advanced stages of development. Evidence supporting this view typically is based on cross-sectional studies involving national per capita GNP, but also is drawn from longitudinal national studies. For example, Wheaton and Shishido (1981) argued that reaching a certain level of per capita GNP will enable population deconcentration from core regions and subsequently a more evenly distributed urban system. More recent studies continue to emphasize the link between higher per capita GNP and a more evenly distributed urban system (e.g., Alperovich, 1993) .
While scale and agglomeration economies and level of economic development are powerful explanations of urban systems in Western nations, their applications in developing countries and socialist economies are at best qualified. In MacKellar and Vining's (1995) study of 90 countries, for example, they found that many developing countries do not exhibit the expected relationship between economic development and population deconcentration. Clayton and Richardson's (1989) study of the former Soviet Union showed that the state's plan to control the size of large cities contradicts the principle of scale economies. On the other hand, Begovic (1992) showed that Yugoslavia's city size is a function of agglomeration economies and industrial diversification, owing to income maximization by firms. These conflicting findings supported Berry's (1961) argument that explanations of city size must be mediated by the size of the country, the history of urbanization, and the complexity of forces affecting the urban system. Urban systems in socialist economies are poorly understood, partly because of their underrepresentation in cross-country analyses, and partly because of the focus of existing studies on firms and migrants, rather than political institutions, as agents of urban change. This is unsatisfactory especially in contexts where urban policy is pursued explicitly. Even in capitalist economies, institutional interests and local politics are important factors of city size (e.g., Jonas, 1991) , but their roles are seldom addressed in the literature. In socialist economies, where state and local governments frequently "intervene" directly in the evolution of urban systems (Smith et al., 1983) , institutional factors are even more important. Although many former and existing socialist economies are undergoing economic transformation, thus permitting firms and individuals to play more important roles, the socialist institution and its legacy continue to influence urban growth. Rather than weakening in their influences, socialist institutions often are making adjustments to economic transformation, while continuing to exert control over processes of urban growth.
China's city system clearly exhibits profound impacts of institutional factors. Not only have urban and regional development policies explicitly encouraged or discouraged growth of cities of certain sizes, they also have enabled the growth and birth of cities in certain parts of the country more than in others. Most importantly, these policies have not been stagnant but have changed especially in relation to the economic reforms and economic transformation. Through population growth of cities and designation of new cities, China's city system has expanded tremendously, which is key to understanding processes of urban growth and the role of institutional factors in that growth. Before we go on to examine China's city system, definitions related to China's cities must first be clarified. The definitions of cities and city population in China are not straightforward because they have changed many times and because they vary widely from one study to another. Several recent studies have provided effective inventories and discussions of these definitions and their changes (Chan, 1994b; Hsu, 1994; Kirkby, 1994) . A brief summary follows. First of all, Chinese urban places consist of cities and towns. Both are administrative entities and must be officially designated. The designation criteria, though revised many times, are a function of political-administrative status (e.g., seat of government), economic development, total population and nonagricultural population 2 of the settlement, or a combination of the above. These criteria are designed to reflect the level of urbanization, economic development, and special functions of the settlement.
Designations of a rural settlement as a town, and a town or county (usually considered a rural settlement) as a city, denote an "upgrading" of status in the administrative hierarchy and usually are accompanied by greater autonomy, political power, and access to resources (e.g., taxes, foreign investment). Local authorities are therefore eager to pursue upgrading of their settlements to higher statuses, and are sometimes successful in doing so even if they have not satisfied official designation criteria. Such efforts have culminated into the upgrading of many towns and counties to cities since the early 1980s, resulting in a sharp increase in the total number of cities. Some small counties have earned the city status even though their population may be smaller than many other towns.
Cities are further categorized into three major levels, in descending order: (1) provincial-level cities or centrally administrated municipalities (zhixiashi), (2) prefecture-level cities (dijishi), and (3) county-level cities (xianjishi). In 1994, there were a total of 3 provincial-level cities (Beijing, Shanghai, Tianjin), 3 183 prefecture-level cities, and 436 county-level cities. The higher the level, the more directly the city reports to Beijing and the greater is its autonomy and influence.
A major difference between provincial-and prefecture-level cities on one hand and county-level cities on the other, which also gives the former wider spheres of influence, is the extent of their administrative jurisdiction. A revival of the "city leading counties" (shidaixian) concept in the 1980s (Ma and Noble, 1986) , which emphasizes cities as growth poles, has brought about enlargement of the jurisdiction of provincial-and prefecture-level cities over surrounding counties and in some cases neighboring county-level cities. Since the surrounding counties may be largely rural, it is necessary to distinguish between two definitions of provincial-and prefecture-level cities (SSB, 1996, p. 583) . The narrow definition shiqu (loosely translated as city proper or urban district) includes chengqu (built-up area) and jiaoqu (suburban area) but excludes the surrounding counties and county-level cities under the city's jurisdiction. The broad definition diqu (prefecture) includes all areas under the city's jurisdiction. Most studies of city population, including this paper, use the narrow definition. Since county-level cities do not administer surrounding areas, they automatically are considered as shiqu (SSB, 1998, p. 626) . Data used for empirical analysis in this paper, including data per unit area and per capita, are all based on shiqu.
It is important to note that shiqu may still include a significant number of people engaging in agricultural activities. But available data do not provide further subdivisions of provincial-and prefecture-level cities into chengqu and jiaoqu portions, or countyDownloaded by [University of Illinois Chicago] at 23:54 27 October 2014 level cities into finer portions for temporal comparison. 4 A popular solution is to use nonagricultural population (footnotes 2 and 4) to represent city population (e.g., Zhou and Yang, 1988; Leung and Yeh, 1993) . A practical reason is that shiqu nonagricultural population (shiqu feinongye renkou) is the official and only reliable population estimate for the entire array of cities in China. It is the only indicator of city population that permits comparative studies both spatially and temporally. Except for in-depth case studies of individual cities, there are simply no systematic data for the population who hold agricultural hukou but live and/or work in the city. Including them would have boosted even more the expansion of the city system. The agricultural population includes temporary migrants who may plan to return to their homes in the near future and transients who do not intend to stay. Although anecdotal evidence suggests that many migrants do stay in the city for extended periods of time, estimates of their number do not exist, except for a handful of large cities. Until systematic estimates about urban agricultural population are available, shiqu nonagricultural population will continue to be the best indicator of city population in China. Therefore, unless otherwise specified, in the rest of the paper city population refers to shiqu nonagricultural population.
CHINA'S CITY SYSTEM AND ITS EXPANSIONS
The size and distribution of cities are central to China's urban policy and research (Ma and Noble, 1986; Pannell, 1990; Xu, 1990a, 1990b) . For example, Pannell (1982) and Fan (1988) have shown that policies discouraging urban growth succeeded in halting the growth of large cities between the 1950s and about 1970. Similarly, Xu et al. (1995) concluded that size distribution of China's cities has become more even between 1953 and 1986.
5 Hsu (1994) identified four periods of urban development: (1) pre-1953 period of modest urban growth, (2) rapid urban growth from 1953 to 1961, (3) period of uncertainty with slow urban growth from 1962 to 1977, and (4) rapid urban growth from 1978 to 1990. These studies all highlight the important role of state policy in fostering changes in China's city system. Table 1 shows the number of cities in the first four conventional size categories (superlarge, very-large, large, and medium) and two classes of "small cities" for selected years. The four selected years are approximately 15 years apart, and delineate among them an early period of relatively little state intervention (1949 to 1965) ; the more radical period, including the Cultural Revolution, of strict control in urban growth (1965 to 1980) ; and the reform period with rapid expansion of the city system (1980 to 1994). They also correspond roughly to Hsu's (1994) last three periods of urban development.
Since cities with population less than 100,000 are similar in size to, and perhaps smaller than, many towns that have not attained city status, the former are omitted from the empirical analysis in this paper. 6 As noted in Table 1 , cities with 100,000 or more population represent the bulk of China's city system. In 1994, they accounted for 75.1% (467) of all cities and 94.4% (180.83 million) of the population in all cities. Unless otherwise specified, in the following discussion, China's city system refers to cities with 100,000 or more population.
Between 1949 and 1994, the number of cities has grown from 50 to 467; the bulk of that growth occurred after 1980, where an average of 20.5 new cities were designated every year. The size distribution of cities in 1994 suggests that most of the newly desigDownloaded by [University of Illinois Chicago] at 23:54 27 October 2014 Source: SSB (1990 SSB ( , 1996 . nated cities are small or medium in size. Specifically, while the growth in the number of super-large, very-large, and large cities primarily results from size increase of cities from smaller categories, the several-fold increase in the number of medium (from 72 in 1980 to 175 in 1994) and small (from 63 in 1980 to 219 in 1994) cities reflects the concentration of newly designated cities in these size categories. Partly because of the addition of new cities, and partly because of size increase of existing cities, population in China's city system grew from 23.33 million in 1949 to 180.83 million in 1994. In 1994, China had a total of 32 cities with one million or more population, representing a more than five-fold increase from 1949. During the periods 1949 to 1965, 1965 to 1980, and 1980 to 1994, average annual growth of city population was 6.3%, 2.1%, and 5.2%, respectively, which illustrates the differential impacts of policy on urban growth in different periods. As a whole, these rates of growth were much higher than population growth rates for the nation; the growth of city population since 1980 was especially prominent when compared with declining national population growth rates resulting from aggressive birth control campaigns since the late 1970s.
A number of studies have found that China's city-size distribution approaches the rank-size rule (Berry, 1961; Onoye, 1970; Pannell, 1990) , but most scholars agree that the roots of such patterns are unlike that of developed countries. With a relatively low level of economic development, China's city-size distribution is more likely a result of its large size, long history of urbanization and urban policy. Although the rank-size approach to studying city size has been criticized for its lack of theoretical bases, the rank-size funcDownloaded by [University of Illinois Chicago] at 23:54 27 October 2014 000 (1949, 1965, 1980, and 1994). tion remains an effective tool for measuring population concentration (Malecki, 1975 (Malecki, , 1980 Fan, 1988 Fan, , 1992 . Figure 1 shows the rank-size distribution for the four selected years, using city population data from China State Council and the Chinese Academy of Sciences (1987) and SSB (1990 SSB ( , 1991 SSB ( , 1995 SSB ( , 1996 . The movement of the distribution over time away from the lower-left origin of the graph depicts the expansion of the city system. More specifically, I estimate for the four selected years the rank-size function
where y is city size, r is city rank according to size (r = 1 for the largest city), a estimates the intercept or logarithm of the size of the largest city, and b is the slope coefficient of the rank-size curve. Since b also evaluates the percentage rate of change in size associated with the percentage rate of change in rank, it can be interpreted as a measure of population concentration in the city system-a more negative b indicates a less even distribution of city population, and a less negative b a more even distribution. Columns 2 through 4 of SSB (1990 SSB ( , 1996 .
1994) suggest that size distribution of cities has become more even over time. This finding supports earlier and recent works indicating continued decline in national urban primacy during the past several decades (Chang, 1986; Pannell, 1990; Yan, 1995) . But a single b coefficient is not capable of summarizing the entire city system. After experimenting with several different functions, the following expansion equation is selected to represent variation of b across the system:
Substituting equation 2 back to equation 1 yields the following terminal model:
Columns 5 through 8 in Table 2 summarize the estimates for the terminal model. The coefficients of determination (R 2 ) have improved to more than 99% across all four selected years, which in conjunction with statistically significant coefficients for b 1 indicate that the expansion is warranted. Negative coefficients for b 1 suggest that population concentration is more uneven among smaller cities (of lower ranks). Changes in the b 1 coefficient over time are indicative of the relative growth of cities. A more negative b 1 coefficient in 1965 (-7.42e-06) suggests that between 1949 and 1965 larger cities grew faster than smaller cities, which characterized urban growth in that period. On the other hand, since 1965, smaller cities have grown faster than larger cities, which has not only reduced the slope of the rank-size curve as a whole (b), but has also reduced population concentration among smaller cities, as reflected by less negative b 1 coefficients in 1980 (-3.44e-06) and 1994 (-2.51e-07).
The designation of many new cities since the early 1980s has likely contributed to the trend toward more even distribution of population among cities. To test this effect, the rank-size functions are estimated again for the city system in 1994, by omitting new cities Downloaded by [University of Illinois Chicago] at 23:54 27 October 2014 added since 1980. A b coefficient of -0.81 is between the 1980 and 1994 estimates for the entire system (-0.87 and -0.78, respectively), which suggests that deconcentration of population did occur among the existing cities in 1980, but also that the addition of 287 new cities between 1980 and 1994 has further accelerated this process. Estimates for the expanded model also depict the effect of new cities toward more even distribution in the city system.
The above findings show that two processes simultaneously have contributed to the expansion of China's city system and more even distribution of population in that system. During the vertical expansion of the system, characterized by growth in city population, smaller cities have grown faster than larger cities. Second, the horizontal expansion of the system is marked by addition of new cities, mostly smaller in size. Both processes are critical for explaining why the city-size distribution takes the forms shown in Figure 1 and Table 2 , and are necessary for understanding how China's city system evolves. The impacts of various factors of urban growth can be more thoroughly documented through an examination of the vertical and horizontal expansions of the city system. The next two sections examine the contexts of these expansions and evaluate empirically factors of such expansions.
Vertical Expansion of the City System
Urban growth generally is attributed to three factors: (1) urban natural increase, (2) rural-urban migration, and (3) changes in the urban administrative system. Among them, rural-urban migration often is considered the most important factor. The conventional view is that cities afford scale and agglomeration economies, which facilitate industrialization and economic opportunities which in turn attract migrants (e.g., Todaro, 1976) . Therefore, large cities and cities with concentration of economic activities are more likely to grow. On the other hand, urban natural increase and the urban administrative system usually are considered less important factors in city growth.
In the case of China, however, one must reevaluate the relative importance of these three factors. The effect of urban natural increase is indeed limited because birth rates generally are lower in cities than in rural areas. The second factor, migration, has been controlled strictly by the state. Through the hukou system, the Chinese state has not only monitored where people live but also thwarted rural-urban migration by denying migrants without local registration (hukou) entitlements and benefits enjoyed by urban residents (Chan, 1994a; Cheng and Selden, 1994) . It has been an effective instrument suppressing the growth of large cities.
The notion of restricting the growth of large cities has its roots in the antiurban sentiment popularized by Mao, but is continued in the post-Mao period because of the fear of uncontrollable urban growth that has haunted so many developing countries. Official urban policy since 1980 is to "control large cities, develop medium-sized cities rationally, and actively develop small cities." Urban policy in the 1990s continues to emphasize controlling the size of large cities, and advocates the growth of smaller places, despite a growing sentiment among scholars that large cities are more efficient (Wei, 1994; Zhao and Zhang, 1995; Zhou and Yang, 1995) .
Nonetheless, urbanward migration has become more prevalent since the 1980s. Part of it is due to the return of millions of people who were forced to migrate to the countryside Downloaded by [University of Illinois Chicago] at 23:54 27 October 2014 during earlier periods. But more importantly, it is a function of new opportunities in cities and relaxation of migration control. Since the reforms, decollectivization of the economy and expansion of foreign investment have created many new employment and economic opportunities in Chinese cities. Recent research has revealed that economic opportunities are indeed a key determinant of the direction and volume of migration in China (Fan, 1996) . At the same time, the increasing agricultural labor surplus compelled the state to grant peasants temporary permits to work in urban areas (Renmin Ribao [People's Daily], October 22, 1984, pp. 1-2). But the role of migration as a factor of city growth is still unclear so long as migrants are not given rights to permanently stay in the city.
The third factor-the urban administrative system-is a more important factor of city growth in China than in most Western nations. Kirkby (1994) estimated that administrative changes accounted for 40% of China's total urban increase from 1978 to 1990. As discussed earlier, the post-Mao development strategies highlight cities as growth poles playing leading roles in stimulating regional economic growth, and revitalize the "city leading county" policy that allows cities to administer surrounding counties. Such emphasis on city-led growth has also resulted in "upgrading" of places in the urban hierarchy. Upgrading of counties and towns to cities, which increases membership of the city system and expands the system horizontally, will be discussed in the next section. Upgrading of an existing city in the urban hierarchy, from county-level to prefecture-level, or from prefecture-level to provincial-level, signifies increases in power, authority, and resources, which are all conducive to further growth. The most recent and publicized example is Chongqing, which was a prefecture-level city until 1997. After obtaining a provinciallevel status that year (footnote 3), it now reports directly to Beijing rather than through Chengdu, capital of the Sichuan Province where Chongqing used to belong.
Bigger roles by cities and upgrading of cities have also brought about altering, usually enlargement, of their geographic territories. This mostly is done by annexing part of the area of neighboring counties and towns, thus increasing the city's population and resource base. However, it is important to distinguish annexation of area from the "city leading county" policy that designates cities to administer surrounding areas (diqu). Although the two processes are related, and both are a function of increasing roles of cities, annexation increases directly the geographic territory and population of the city proper (shiqu), while the "city leading county" policy enlarges the jurisdiction but not necessarily the geographic territory of shiqu. The considerable increase in the geographic territory of shiqu since the early 1980s suggests active processes of annexation by cities. Among the 180 cities in 1980, their average annual growth rate of geographic territory was 3.8% during the period 1982 to 1994 (China State Council and the Chinese Academy of Sciences, 1987; SSB, 1996) . Expansion of a city's geographic territory results in in-situ urbanization because the population in annexed areas is reclassified automatically as city population.
Another institutional factor is regional development policy. Urban development before the late 1970s was dominated by an even development strategy. The First Five-Year Plan (1953 to 1957 and the "third front" program in the 1950s and 1960s are examples of the state's desire to industrialize inland areas at the expense of coastal development. Since the late 1970s, however, a shift of emphasis to the eastern coastal region has brought about an uneven regional development policy (Yang, 1991; Fan, 1997) allowed to grow rapidly, through migration and by annexing neighboring areas, reflecting the state's preferential policy and the effect of foreign investment on city growth. For example, the designation of Shenzhen and Zhuhai in Guangdong as two of the first four special economic zones, which has brought about considerable foreign and domestic investments and migration, has boosted their population many-fold, respectively, from 67,600 and 42,100 in 1980 to 695,000 and 308,600 in 1994 695,000 and 308,600 in (SSB, 1990 695,000 and 308,600 in , 1995 .
In short, explanations of the growth of Chinese cities must consider not only economic factors such as scale and agglomeration economies, but also various institutional factors including regional development and urban policies. Strategies encouraging or discouraging cities of certain size to grow, policies fostering enlargement of cities' geographic territories, and measures promoting the growth of cities in specific parts of the country have been especially relevant to the evolution of China's city system.
In order to ascertain the relative contributions of various factors of city growth, I estimate a multivariate model with population growth of cities as the dependent variable and predictors of population growth as independent variables. Data limitations preclude the decomposition of population growth into portions attributable to natural increase, migration, and changes in the urban administrative system. Instead, these factors are represented by various independent variables in the model. Natural increase is represented by the variable NI. Scale and agglomeration economies are both expected to enhance economic opportunities and attract migrants. If scale economies is an important factor of urban growth, then large cities will grow faster than small cities. But if China's urban policy of controlling the size of large cities has been effective, then opposing results are expected. SIZE (city population at the beginning of each period) is selected as an independent variable for testing these effects. The variable AGGLOM-ERATION, which measures concentration of economic activities by dividing total output 7 by the city's geographic area, represents the effect of agglomeration economies. The variable OUTPUT evaluates per capita output (footnote 7) and is a proxy for the city's level of economic development. More specifically, it connotes income, wealth, and economic opportunities. In short, SIZE, AGGLOMERATION, and OUTPUT represent systematically the important factors of rural-urban migration in many developing countiesmigrants go to large cities, cities with concentration of economic activities, and cities with high levels of economic development.
The effects of the urban administrative system are represented by the variables AREA and HIERARCHY. AREA is the average annual growth rate of the area and measures changes in the city's geographic territory. HIERARCHY tests if cities of higher administrative statuses, which are given greater autonomy and access to resources, have grown faster. It is a dummy variable with values 1 for provincial-or prefecture-level cities and 0 for county-level cities. Since provincial-and prefecture-level cities are generally bigger in size than county-level cities, HIERARCHY and SIZE are correlated (r = 0.39 for 1994). But since HIERARCHY refers to two dichotomous classes of cities, and some county-level cities are bigger in size than certain prefecture-level cities, 8 including both variables in the model facilitates estimations of their independent effects on city growth while holding the other constant. Multicollinearity diagnostics will also detect if correlation between HIERARCHY and SIZE has unduly affected the model's estimation.
In addition to the above variables that are more directly related to factors of natural increase, migration, and the urban administrative system, several additional variables for Downloaded by [University of Illinois Chicago] at 23:54 27 October 2014 testing the effects of China's regional development policy are included. Table 3 shows in summary the spatial shifts of urban growth-from 1949 to 1980 cities in the central region grew the fastest (3.8%), followed by those in the western (3.5%) and eastern (2.8%) regions, but from 1980 to 1994 growth rates of cities in the central and eastern regions were the same (3.3%) while city growth in the western region has slowed down considerably (2.8%). Two dummy variables-EAST and WEST-represent these effects in the model. Cities in the eastern region are coded 1 for EAST and 0 for WEST, those in the central region 0 for both variables, and those in the western region 0 for EAST and 1 for WEST. Regional development policy in the reform period also is characterized by preferential treatments of coastal provinces and open zones, including large amounts of domestic investment and aggressive measures for attracting foreign investment. Both types of investments are expected to boost city growth. To represent these effects, D-INVEST-MENT and F-INVESTMENT are included as the final two independent variables in the model, representing respectively and in per capita terms domestic investment and foreign investment received by the cities.
Ideally, the model of city growth should be estimated for the several periods of urban growth identified in the literature and outlined earlier, since each period signifies some changes in policy. But data limitations do not permit such detailed analyses. And since development strategies and urban policy have changed most drastically since the economic reforms, the analysis focuses on the two periods from 1949 to 1980 and from 1980 to 1994. The dependent variable is the average annual growth rate of city population during respective periods. Because only cities that existed at the beginning of each period are included, new cities that were designated after 1949 are not included in the 1949 to 1980 analysis, and new cities that were designated after 1980 are not included in the 1980 to 1994 analysis. The 1949 to 1980 model omits the three independent variables AREA, D-INVESTMENT, and F-INVESTMENT because respective data for that period are not available. For both periods, the years at which independent variables are evaluated are determined by data availability and consistency (Table 4 notes (1987); SSB (1991 SSB ( , 1996 . Table 4 summarizes the results of multiple regression for estimating the model. Standardized regression coefficients, which estimate the mean response (in standardized units) in the dependent variable per (standardized) unit change in the independent variable, when all other independent variables are held constant, are reported in order to facilitate comparison of the relative importance of predictors. Coefficients statistically significant at the 0.05 level or below are in bold. Multicollinearity diagnostics indicate that all variance inflation factors associated with independent variables are less than 4, and that multicollinearity has not unduly affected regression estimates.
For both periods, the coefficient for NI is not significant, a result consistent with the expectation that natural increase has not played an important role in city growth. The coefficients for SIZE are negative in both periods, and significant from 1980 to 1994, indicating that smaller cities have grown faster than larger cities. The standardized regression coefficient of SIZE (-0.2830 ) for 1980 to 1994 shows that it is the second most important predictor of city growth in that period (after AREA). These results offer strong evidence for the effectiveness of China's urban policy that restricts the growth of large cities and encourages the growth of medium and small cities, and against scale economies as an important factor of city growth in China.
In both periods, neither AGGLOMERATION nor OUTPUT is significantly related to city growth, as judged by the low values of their standardized regression coefficients and the high significance levels of associated t values. Economic development, both in terms of the concentration of economic activities and output level, does not seem to be an important predictor of city growth in China.
On the other hand, AREA and HIERARCHY, both describing features of the urban administrative system, are positively and significantly related to city growth during the 1980 to 1994 period. In fact, the standardized regression coefficient of AREA, 0.5935, is the largest among all coefficients, which indicates that enlargement of geographic territory is the most important factor in the population growth of cities. Although the coefficient of HIERARCHY is not significant from 1949 to 1980, this variable is the third most important predictor (0.1926), after AREA and SIZE, of city growth from 1980 to 1994. As expected, provincial-and prefecture-level cities that have been given greater authorities, especially in the reform period, have grown faster than county-level cities. This is not to be interpreted as contradictory to the findings about SIZE outlined earlier. Together, their results suggest that when controlling for administrative status, smaller cities have grown faster than larger cities; and when controlling for population size, cities of higher statuses have grown faster than cities of lower statuses.
The dummy variables EAST and WEST together represent regional differentials in city growth. A highly negative and significant coefficient for EAST from 1949 to 1980 (-0.4324) is consistent with the expectation that cities in the eastern region have grown much slower than other cities in that period, and confirms the effectiveness of pre-reform regional development policy in discouraging urban growth near the coast and encouraging the growth of inland cities. A reversal seems to have taken place since the reforms, as depicted by the change of sign of the coefficient for EAST from 1980 to 1994, but its high significance level indicates that it is still premature to argue that cities in the eastern region have grown significantly more rapidly than inland cities. As outlined earlier, cities in the eastern and central regions had the same growth rates during the 1980 to 1994 period (Table 3) . Downloaded by [University of Illinois Chicago] at 23:54 27 October 2014
The effects of domestic investment and foreign investment can only be observed for 1980 to 1994 since data for D-INVESTMENT and F-INVESTMENT are not available for the previous period. Their coefficients are both positive, as expected, suggesting a generally positive relationship between regional development policy that influences the two types of investment and city growth. The statistically significant coefficient of F-INVESTMENT (0.1635) further stresses the importance of foreign investment. But its effect, as judged by the small standardized regression coefficient, is weaker than that of expansion of area (AREA), urban policy on city size (SIZE), and the administrative status of cities (HIERARCHY).
The above results support the notion that institutional factors, including urban policy, changes in the urban administrative system, and regional development policy, are the most powerful explanations of city growth in China. Contrary to conventional wisdom, scale and agglomeration economies and level of economic development have not been important predictors of city growth. During the pre-reform period, inland cities grew faster than cities in the eastern region, reflecting the spatial bias of regional development policy at that time. Since the reforms, the most important predictors of city growth continue to reflect institutional controls, in the form of enlargement of the city's geographic territory, urban policy favoring smaller cities and cities with higher administrative statuses. There is also some evidence of a spatial shift in city growth toward the eastern region, which together with the positive effect of foreign investment suggest that postMao regional development policy also has played an important role in explaining city growth.
Horizontal Expansion of the City System
In addition to population growth of existing cities, a distinct feature of China's city system is the tremendous increase of new cities. The number of Chinese cities (with 100,000 or more population) has increased from 50 in 1949 to 467 in 1994 (Table 1) . This increase has been uneven temporally and spatially. The highest rate of increase was in the 1980 to 1994 period, as discussed earlier and outlined in Table 1 , which reflects reform policies emphasizing the role of cities in stimulating regional economic development.
In principle, Chinese cities are designated when they satisfy the official criteria, as discussed in earlier sections. But in practice, city designation is not determined solely by the official criteria. It is also the end result of a complex process involving not only state policy but also local interests. All towns and counties are eager to be upgraded to the city status because the latter is accompanied by significantly greater political power, fiscal autonomy, accessibility to resources, and ability to attract domestic and foreign investment (Yeh and Xu, 1990a) . Once the city status is obtained, it also opens the door to future expansion and possibilities for administering surrounding counties. Achieving the city status is therefore a great cause of celebration and is testimony to the efficacy of local officials.
9 Representatives of local interests will therefore go to great length, including lobbying and bribery, in order to achieve the city status (Hsu, 1994) . The combination of state policy and local interests represent a coalescence of top-down and bottom-up motivations, and both have played important roles in the rapid horizontal expansion of the city system since the late 1970s. Spatial shifts in regional development policy clearly have influenced the regional distribution of new cities. Table 3 shows that in 1949 the majority of cities (62.0%) were in the eastern region, but an addition of 130 cities from 1949 to 1980-47.7% of them in the central region-has shifted the regional distribution so that in 1980 the central region had the largest proportion (41.3%) of cities. Nevertheless, post-Mao regional development policy, which emphasizes economic growth of the eastern coastal region, has facilitated the birth of new cities in that region more than in others. From 1980 to 1994, the majority (51.4%) of new cities were in the eastern region, thus once again making it the region with the largest proportion of cities (46.9%) in 1994.
A comparison of existing and new cities may shed some light on the factors affecting the horizontal expansion of the city system. This is done through a logistic regression analysis where the dependent variable takes the value of 1 for new city and 0 for existing city. I use independent variables similar to those for predicting city population growth in the last section, except natural increase (NI) and increase in geographic territory (AREA). Natural increase is not likely to distinguish new cities from existing cities. Since data about the new cities before they are designated are very limited, I omit increase in geographic territory as an independent variable. In order to include most or all of the new cities designated during a period of time, independent variables must be evaluated near or at the end of that period.
Under most circumstances, logistic regression is used to evaluate the relative importance of determinants in explaining the choice between two categories. In this analysis, however, I use logistic regression to identify how and whether new and existing cities differ. Therefore, the interest is more on classifying the observations into new and existing cities, rather than on predicting whether a city is likely new or existing. For example, I ask the question "are new cities likely to be of smaller size" rather than "are small cities more likely to be new cities." Although statistically there is no difference between the two questions, the subtle difference in interpretation needs to be pointed out. Table 5 summarizes the results of logistic regression for the periods from 1949 to 1980 and from 1980 to 1994. Although we are less concerned with the predictive power of the "model," high levels of p 2 (0.53 for 1949 to 1980; 0.60 for 1980 to 1994) and high percentages of correctly classified observations (86.2% for 1949 to 1980; 86.9% for 1980 to 1994) suggest that the independent variables as a whole are successful in identifying salient differences between new and existing cities. Because odds ratios are unit-dependent, they are reported for reference only and should be interpreted with care. Odds ratios higher than 1 suggest positive relationships, and odds ratios lower than 1 negative relationships, with new cities. However, the size of odds ratio is not necessarily indicative of the strength of the relationship. The size of standardized regression coefficients and associated significance tests are more reliable indicators. In Table 5 , standardized regression coefficients that are statistically significant at 0.05 or below are shown in bold.
The highly negative and significant coefficients for SIZE (-11.3357 for 1949 to 1980; -14.2715 for 1980 to 1994) in both periods suggest that new cities are considerably smaller than existing cities. This finding supports an earlier observation that the addition of new cities, especially in the post-reform period, has contributed to a reduction of population concentration in the city system. The negative and significant coefficient for HIERARCHY from 1980 HIERARCHY from to 1994 HIERARCHY from (-2.1952 SSB (1991 SSB ( , 1996 . expectation that upgrading of cities takes place progressively, starting with county-level status.
A negative and significant coefficient for AGGLOMERATION from 1980 to 1994 (-2.9917) suggests that economic activities are less spatially concentrated in new cities than in existing cities. The coefficient of OUTPUT is not significant in either period, indicating little difference in per capita output between new and existing cities. Together, the AGGLOMERATION and OUTPUT coefficients seem to suggest that new cities as a whole do enjoy levels of economic development similar to existing cities, although the former do not offer the same degrees of agglomeration economies. Downloaded by [University of Illinois Chicago] at 23:54 27 October 2014
The coefficient for EAST is significant in both periods, but its reversal of sign from negative (-1.8283) to positive (1.3374) reflects a reversal of regional development policy-the pre-reform period encouraged urban growth in inland areas while post-Mao regional development policy focuses urban growth in the eastern region. Though not significant, the coefficient for WEST also exhibits a sign reversal, from positive to negative, which further confirms the regional shift in the birth of new cities. These findings also demonstrate greater aggressiveness of local governments in the eastern region in pursuing city status and suggest that relative prosperity enjoyed by many coastal areas is accompanied by urbanization and greater political influence (by local governments that lobby for upgrading of their administrative statuses).
Finally, the positive and significant coefficient for F-INVESTMENT (0.8916) from 1980 to 1994 indicates that new cities as a whole receive higher per capita foreign investment than existing cities. This, together with the above findings about EAST and OUT-PUT, hint that new city status has been granted to places exhibiting a combination of ingredients for economic growth, including location in the eastern region and potential for attracting foreign investment, despite their smaller sizes. From a different perspective, China's state and local governments have in the reform period set aside coastal regions and zones most attractive to foreign investment for not only city growth but also designation of new cities. Many small places in coastal provinces have been granted city status so that they could become centers for attracting foreign investment and growth poles for their hinterlands.
SUMMARY AND CONCLUSION
Among existing studies of urban systems, the size, growth, and distribution of cities traditionally have been explained in relation to economic factors. The most prominent economic factors are scale and agglomeration economies and level of economic development. Specifically, large cities and cities with concentrations of economic activities are expected to grow faster, and countries with high levels of economic development are expected to have a more even distribution of population across cities. Whether these generalizations hold in socialist economies is unclear. In this paper, an empirical study of China's city system has shown that population concentration across cities has declined despite the nation's relatively low level of economic development, smaller cities have grown faster than larger cities, and agglomeration economies have not been a critical factor of city growth. The reasoning of popular approaches such as the rank-size rule, however, is not adequate for understanding the intricacies of China's city system. By examining various factors of city growth and comparing new cities with existing cities, this paper has argued for the importance of institutional factors, including explicit state urban and regional development policies, socialist legacies such as the hukou system, and local governments and interests, in explaining the attributes and dynamics of the city system.
China's city system is distinguished by its size (large number of cities and large population), complexity (e.g., intricate definitions of cities and complex administrative processes for city designations), and rapid expansion. The expansion has taken place both vertically through population growth of cities and horizontally by the addition of new cities to the system. Both types of expansion have been especially profound since the Downloaded by [University of Illinois Chicago] at 23:54 27 October 2014 reforms and are central to understanding the size, growth, and distribution of cities in China. In both cases, institutional factors have been prominent.
During the pre-reform period, spatial bias of regional development policy favoring inland regions contributed to faster city growth there than in the eastern coastal region. Since the reforms, however, such spatial differentials have disappeared, while foreign investment has emerged as an important predictor of city growth. The notion of cities as growth poles stimulating regional economic development has facilitated the enlargement of cities' geographic territory and subsequently city population, and stimulated population growth of cities with higher administrative statuses. But urban policy on city size continues to limit the growth of large cities, partly via the hukou system, so that smaller cities have generally grown faster than larger cities.
The designation of many new cities, especially since the reforms, has expanded China's city system horizontally. The empirical analysis has shown that new cities are smaller and of lower administrative statuses than existing cities. Prior to the reforms, inland regions were more conducive to the birth of new cities, but it is in the eastern region that most of the post-Mao new cities have appeared. Such spatial reversal is testimony to shifts in regional development policy since the reforms, and of more aggressive efforts by local governments in the eastern region to pursue city status. As a whole, the priorities by state and local governments to develop the eastern region, which also have boosted foreign investment there, have led to locational shifts in city growth and in the designation of new cities.
The analysis in this paper has confirmed the key role of institutional factors in shaping China's city system. Unlike many Western economies, the notions of scale and agglomeration economies have been downplayed in the making of China's urban and regional development policies. Even during the ongoing socialist transition, which allows market mechanisms to play bigger roles, socialist institutions such as the hukou system continue to exert control over urban growth, and state and local governments continue to play important roles in "planning" the growth of cities and designation of new cities. The role of institutional factors is illustrated further by the interplay between urban and regional development policies, as seen in the impacts of regional development policy on spatial patterns of urban growth, and in the expectation of cities to accomplish regional development goals.
NOTES
1 An earlier version of this paper was presented at the International Conference of the Rural-Urban Transition and Development in China, Guangzhou, China, December 11-15, 1996. The author would like to thank Laurence J. C. Ma, Simon Xiaobin Zhao, Yixing Zhou, and three anonymous referees for their insightful comments on early versions of the paper and Youqin Huang and Rui Yao for research assistance. In principle, nonagricultural population refers to the "population engaging in nonagricultural activities and their dependent population" (SSB, 1996, p. 584) . In practice, data collection of nonagricultural population is based on individuals' household registration (hukou). The Household Registration System bifurcates the population into the agricultural and nonagricultural categories. Because nonagricultural hukou is accompanied by entitlements and subsidies (such as housing) from the state (Cheng and Selden, 1994) , it is more desirable than agricultural hukou. But because hukou is inherited from one generation to the next and because the state has to protect itself from subsidizing an increasing proportion of the population, approvals for a shift of hukou from agriculDownloaded by [University of Illinois Chicago] at 23:54 27 October 2014
